This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): ' 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


CM 
< 
00 

I s - 

00 

CM 
00 

O 

OL 
LU 


(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



A 


(12) 


(43) Date of publication: 

11.03.1998 Bulletin 1998/11 

(21) Application number: 97306093.2 

(22) Date of filing: 11.08.1997 


(n) EP 0 827 878 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI s : B60R 21/20 


(84) Designated Contracting States: 

(72) Inventor: Edge, Stanley John 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 

Moseley, Birmingham, B13 9QE (GB) 

NLPTSE 


Designated Extension States: 

(74) Representative: Croston, David et al 

AL LT LV RO SI 

Withers & Rogers, 


4 Dyer's Buildings 

(30) Priority: 10.08.1996 GB 9616852 

London EC1N2JT(GB) . 

(71) Applicant: BREED AUTOMOTIVE TECHNOLOGY, 


INC. 


Lakeland, FL 33807-3050 (US) 



(54) Steering wheel assembly 

(57) A steering wheel assembly comprises a central 
body 1 0 attached to a steering column. A steering wheel 
rim 12 is supported by the central body 10. An air bag 
device 20 is mounted on the central body 10 for limited 
movement in a first direction towards and away from the 
body. A horn operating switch having a contact stud 52 
fixed relative to the central body 10 and a contact arm 


54 movable by the air bag device relative to the.contact 
stud 52 into engagement therewith and coil springs 38a, 
38b and 38c which resiliently urge the air bag device 20 
. away from the central body in the first direction. The coil 
springs act on the air bag device in a second direction 
which is transverse to the first direction. The coii springs 
have a greater stiffness in the second direction than first 
direction: 



FIG-l 
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Description 

This invention relates to a steering wheel assembly 
and is more particularly concerned with a steering wheel 
assembly incorporating an air bag device and at least 
one horn-operating switch. 

Steering wheel assemblies incorporating air bag 
devices and horn-operating switches are known in 
which the air bag device is fixedly mounted In a central 
region of the steering wheel assembly and the rim there- 
of. It has also been proposed to provide horn-operating 
switches in localised areas on a front cover of the air 
bag device itself. However, the disadvantage of both of 
the above-described arrangements Is that actuation of 
the horn requires a quite localised region of the steering 
wheel assembly to be depressed. In an emergency, it is 
quite common for a driver of the vehicle to fail to actuate 
the horn because of failure to press the correct localised 
region. This is obviously undesirable and potentially 
dangerous. 

With a view to mitigating this problem, it has been 
proposed to provide a steering wheel assembly incor- 
porating a centrally-mounted air bag device which is re- 
tained on a steering column-mounting boss of the steer- 
ing wheel assembly by mounting studs which are de- 
signed to permit a small amount of movement of the air 
bag device relative to the boss. Three horn-operating 
switches are provided under the air bag device adjacent 
the lateral periphery of the latter. Helical compression 
springs extending substantially parallel to the axis of the 
steering column assembly are provided in the region of 
each horn -ope rating switch and serve to bias the air bag 
device into a position in which electrical contacts mount- 
ed for movement with the sir bag device are separated 
from respective electrical contacts mounted on the 
boss. With such an assembly, the helical compression . 
springs have to be strong enough to resist movement of 
the air bag device relative to the remainder of the steer- 
ing wheel assembly in normal use when a vehicle fitted 
with the steering wheel assembly is being driven over 
rough roads, rough terrain, pot holes etc. This is re-, 
quired in order to prevent unwanted actuation of the 
horn-operating switches and unwanted vibration of the 
air bag device which can "lead to annoying vibration nois- 
es. This means that the above-described helical com- 
pression springs have been designed to be relatively 
stiff. The result of this is that the pressure required to 
actuate the horn is only acceptable if the air bag device 
is depressed in the general region of one of the horn- 
operating switches since such action results in com- 
pression of the springs associated with only that switch. 
However if pressure is applied centrally of the air bag 
device (as is likely to take place in an emergency situa- 
tion), all of the relatively stiff helical compression springs 
have to be compressed axially to close the switch con- 
tacts. This requires a pressure which is higher than that 
which is acceptable. 

It is an object of the present invention to obviate or 


mitigate the above disadvantages by providing a steer- 
ing wheel assembly incorporating an air bag and at least 
one horn -operating switch which can be more readily 
actuated. 

•5 According to the present invention, tjiere is provid- 
ed a steering wheel assembly comprising a central body 
adapted to be attached to a steering column; a steering 
wheel rim supported by the central body; ah air bag de- 
vice mounted on the central body for limited movement 

10 in a first direction towards and away from the latter; at 
least one horn-operating switch having a first electrical 
. contact fixed relative to the central body and a second 
electrical contact being moveable by the air bag device 
into engagement with the first electrical contact; and re- 
's silient means resiliently urging the air bag device away 
from the central body in said first direction into a position 
in which the first and second electrical contacts of said 
at least one horn-operating body are separated, wherein 
said resilient means acts on the air bag device in a sec- 

20 ond direction which is transverse to said first direction, 
said resilient means having a greater stiffness in said 
second direction than in said first direction. 

The present invention is based on the discovery that 
the forces tending to cause unwanted movement of the 

25 air bag device arising from travel over rough roads etc- 
are essentially vertically-acting forces, ie forces which/ 
act transversely of the direction of actuation of the horn-: 
operating switches, such latter. direct ion being substan- 
tially parallel to the axis of the steering wheel assembly; 

30 column axis, the unwanted movement of the air bag de- 
vice caused by travel over rough roads etc, is largely 
opposed by flexing of the helical springs rather than 
compression thereof. Helical compression springs have 
- to possess the requisite stiffness in flexure, with the re- 

35 suit that they have an excessive, stiffness in Oompres- 
sion. , f , ( . 

In a preferred embodiment, said resilient means 
comprise a compression spring associated' with the or 
each horn operating switch; said compression spring 

to being orientated so as to be.acted upon in flexure in said 
. first direction. However, instead of using a compression 
spring, it is with in the scope of the present invention to 
provide an extension spring or any other type of spring 
or other resilient means having the specified differential 

4 5 stiffness properties in said first and second directions. . 
In a particularly convenient embodiment, the air bag 
device is movably mounted on said central body through 
at least one damper. The or each damper may comprise 
a post extending from one Of the central body and the 

50 air bag device and engaging in a resilient bush fixed rel- 
■ ative to the other of the central body and the air bag 
device. 

An embodiment of the present invention will now be 
described, by way of example, with reference to the ac- 
55 companying drawings, in which: 

Fig 1 is a front view of a steering wheel assembly 
accorcfing to the present invention showing some 
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underlying parts normally hidden from view; 

Fig 2 is an axial section through the steering wheel 

assembly of Fig 1 ; and 

Figs 3a and 3b are sectional views showing a damp- 
er forming part of the assembly of Figs 1 and 2. 


Referring now to the drawings, the steering wheel 
assembly comprises a central metal body 10 including 
a collar 10a by means of which the assembly is secured 
to the upper end of a steering column (not shown) of an 
automobile. The axis of rotation of the steering columrt 
and the steering wheel assembly is indicated by line A 
(Fig 2). The central body 10 has outwardly extending 
arm 10b (only one shown in Fig 2) supporting an annular 
core 10c. The annular core 10c and outer ends of arm 
10b are embedded in a resilient plastics molding defin- 
ing steering wheel rim 12 and steering wheel spokes 
14a and 14b and 14c (see Fig 1). The spokes 14a and 
14b are disposed on opposite sides of the central body 
1 0 at the level of horizontal median plane 1 6 with respect 
to the axis A of the steering wheel assembly, whilst the 
spoke 1 4c is disposed at the lowermost part of. the steer- 
ing wheel assembly on vertical median plane 1 8 thereof. 

The steering wheel assembly further comprises an 
air bag device indicated generally by arrow 20 and in- 
cluding a base plate 22 supporting a gas generator 24 
and a plastics molding defining a front cover 26 and an 
internal peripheral wall 28. A flexible air bag do is dis- 
posed within the space defined by the front cover 26 and 
an internal peripheral wall 28. A flexible air bag 30 is 
disposed within the space defined by the front cover 26 
wall 28 and base plate 22, and is deployabte through 
the front cover 26 in a manner known per se when the 
gas generator 24 has been activated by an electrical sig- 
nal passed though lead 32. The manner in which the air 
bag 30 is deployed is per se well known and will not be 
described in any further detail except to say that, when 
the gas generator 24 is activated, the expanding gas in- 
flates the air bag 30 which is deployed through the front 
cover 26. The front cover 26 is weakened along line 26a 
to permit it to split open along such line. 

The air bag device 20 is carried by a metal support 
plate 34 having a planar region 34a bolted to the under- 
side of the base plate 32 by means of bolts 36 which 
also serve to secure the air bag 30 in sealed relationship 
against the base plate 22. 

The support plate 34 also includes an outer region 
34b which is configurated to define recesses aligned 
with the spokes 1 4a, 1 4b and 1 4c. Each of these recess- 
es receives the inner end of a respective helical com- 
pression spring 38a, 38b, 3£c whose outer end is dis- 
posed on a respective recess formed in a generally V- 
shaped electrically insulating molding 40. The molding 
40 is supported on respective brackets 42 (only one 
shown) extending from the roots of the respective arms 
1 0b of the central body 10. 

The helical compression springs 38a and 38b are 
disposed just above the horizontal median plane 16 and 


are mutually inclined so that their axes of compression 
intersect at.a location. 1 8a on the vertical median plane 
18 which is approximately half way between the axis A 
and the inner end of the helical compression spring 38c 
5 (see Fig 1). The compression axis of the helical com- 
pression spring 38c extends in the vertical me'dlan plane 
18. However, as can be seen from Fig 2, the compres- 
sion axis of the spring 38c lies further forward (ie nearer 
to front cover 26) than the outer end thereof. The inner 
10 and outer ends of the springs 38a and 38b are similarly 
located, although this is not shown in Fig 3 because of 
the section taken. 

Although not shown in the drawings, a pair of head- 
ed studs are secured to the central body 10 and extend 
15 forwardly of the steering wheel assembly. The headed 
studs engage in respective recesses (also not shown) 
in the plate 34 such that the plate 34 is slidable on the 
studs in a first direction which is parallel to the axis 40. 
The studs are spaced apart on opposite sides of the axis 
20 a and extend in the horizontal median plane 16. The 
heads of the studs serve to limit outward movement of 
the support plate 34 and thereby limit outward move- 
ment of the air bag device 20 but permit inward move- 
ment of the air bag device 20 towards the centraf metal 
25 body 10. 

The molding 40 includes regions 40a which lie be- 
tween and interconnect the regions of the molding 40 
which are recessed to receive the respective springs 
38a to 38c. The molding 40 has a pair of embedded elec- 
30 trically conducting strips 44 and 46 which are connected 
with a horn relay (not shown) via a connector 48 and 
lead 50. Four fixed studs 52 are connected with the strip : 
44 such that one of the contact studs 52 is disposed ad- 
jacent each of the springs 38a and 38b, whilst the re- 
35 maining two contact studs 52 are disposed on opposite 
sides of the spring 38c. Each contact stud 52 is provided 
on the molding 40 (Fig 3). Associated with each contact 
stud 52 is a resilient movable contact arm 54 which is 
electrically connected with the strip 46 via a respective 
40 stud 56. Each movable contact arm 54 is inherently bi- 
ased into a position in which it is spaced a short distance 
from the respective contact stud 52. Each contact arm 
54 is movable into engagement with its respective con- 
tact stud 52 by means of a respective projection 58 on 
45 the support of the air bag device 20. 

The support plate 34 is provided with a pair of damp- 
ers 60, each being disposed approximately mid-way be- 
tween the spring 38a and 38b. Each damper 60 com- 
prises a rubber bush 62 which is. friction fitted over a 
so post 64 integrally molded so as to project from the mold- 
ing 40. Each rubber bush 62 has a series of recesses 
extending radially outwardly from its inner wall so that 
there is a certain amount of resilience in a direction lat- 
erally of each post 64. 
55 it will be appreciated from the above that movement 
of the air bag body 20 towards the central body 10 in 
order to close one or more of the respective pairs of con- 
tacts 52 and 54 entails mainly flexing movement oU>ne 
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or more of Ihe helical compression springs 38a to 38c 
with no or scarcely any axial compression thereof. Thus, 
the force required to operate the horn is much less that 
would otherwise be case if the same compression 
springs 38a to 38c were located with their axes of com- 
pression parallel to the axis A. 

With the steering wheel in the "straight ahead" po- 
sition as illustrated in Figs 1 and 2, It will be understood 
that shock loadings acting on the air bag device 20 as 
a result of driving on rough roads etc are mainly sub- 
stantially vertical forces acting substantially parallel to 
the compression axis of the spring 38c. The stiffness of 
the spring 33c along its compression axis is much great- 
er than its stiffness to flexure. Additionally, the inclina- 
tions of the springs 38a and 38b are such that these 
shock loadings applied to the air bag device 20 are ab- 
sorbed by a certain amount of axial compression of such 
springs as well as flexure. However, such springs 38a 
and 38b may be orientated to act in compression under 
shock toads when the steering wheel assembly is other, 
than in the "straight ahead" position, for example when 
negotiating a corner or bend. The dampers 60. also 
serve to damp out unwanted vibrations which would oth- 
erwise be imparted to the air bag assembly 20 in use. 

it is to be appreciated that the damping effect of the 
dampers 60 can be selected as required by appropriate 
selection of the hardness of the rubber bushes 62. Such 
an arrangement obviates the need to insert a large mass 
into the air bag device to mitigate the vibration problem. 


Claims 

1. A steering wheel assembly comprising a central 
. body adapted to be attached to a steering column; 

a steering wheel rim supported by the central body; 
an air bag device mounted on the central body for 
limited movement in a first direction towards and 
away from the latter; at least one horn -operating 
switch having a first electrical contact fixed relative 
to the central body and a second electrical contact 
mounted for movement relative to the first electrical 
contact, said second electrical contact being move- 
able by the air bag device into engagement with the 
first electrical contact; and resilient means resilient- 
ly urging the air bag device away from the central 
■ body in the first direction in which the first and sec- 
ond electrical contacts of the at least one horn-op- 
erating body are separated, wherein the resilient 
means acts on the air bag device in a second direc- 
tion which is transverse to the first direction the re- 
silient means having a greater stiffness in the sec- 
ond direction than in the first direction. 

2. A steering wheel assembly according to claim 1 in 
. which the resilient means comprises a compression 

spring associated with the or each horn-operating 
switch, the compression spring being orientated so ■ 
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as to be acted upon in flexure in the first direction. 

3. - A steering wheel assembly according to any pre- 

ceding claim in which the resilient means comprises 
s a helical spring. 

4. A steering wheel assembly according to any pre- 
ceding claim in which the resilient means comprises 
first, second and third helical compression springs. 

10 

5. A steering wheel assembly according to claim 4 in 
which the helical compression springs are radially 
spaced from the axis of rotation of the wheel. 

T5 6. A steering wheel assembly according to claim 5 in 
which the first and second helical compression 
springs are disposed just above the horizontal me- 
dian plane of the wheel, one each side of the axis 
of rotation of the wheel. 

7. A steering wheel assembly according to claim 5 or 
6 in which the third helical compression spring is 
disposed beneath the horizontal median plane, the 
compression axis of the spring lying on the vertical 

25 median plane. 

8. A steering wheel assembly according to claim 7 
when dependent upon claim 6 in which the com- .. 
pression axes of the first and second compression 

30 springs are mutually inclined so that the compres- 
sion axes intersect at a position on the vertical me- ' 
dian plane approximately half way between the axis 
of rotation of the wheel and the.inner end of the third 
compression spring. 

35 

9. A steering wheel assembly according to . any of 
claims 4 to 8 in which the compression axis of the . 
thiro; spring is inclined at approximately 80* relative 
to the axis of rotation of the wheel. ■ * ' ' 

40 . . 

10. A steering wheel assembly according to any of 
claims 4 to 9 in which the respective inner ends of 
the compression springs lie further away from the 
central body than, their respective outer ends. 

45 

11. A steering wheel assembly according to any pre- 
ceding claim in which the air bag device is movably 

. mounted on the central body through at least, one 
damper. 

so 

.12. A steering wheel assembly according to claim 11 in 
which the or each damper comprises a post extend- 
ing from one of the central body and the air bag de- 
vice and engaging in a resilient bush fixed relative 
■55 io the other of the central body and the air bag de- 
vice. 

• 13. A steering wheel assembly according to claim 11 oT 
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' 1 2 in which two such dampers are provided. 

1 4. A steering wheel assembly according to claim 1 2 in 
which each bush has a plurality of recesses extend- 
ing radially outwardly from the inner wall thereof to s 
reduce the resistance to deformation laterally of the 
bush. 
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